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Abstract
We consider the centrifugal instability of the viscous fluid flow between concentric circular cylinders in the small gap limit. 
together with a similar expansion for the pressure.
We then define the slow 1/2 --time scales T = 6 t, t = 6t.
The details of such an expansion procedure follow closely those of Tabeling, Brand and Cross and at order 6 I_ it is found that If we set M = 0 in (I0) we can study the stability of a Taylor vortex to dependent perturbations.
We We shall now derive a generalized form of (7) and retain the expansion (4). However we now write
and note that in the absence of any pressure eigenfunction the radial mean flow at order 63/2 cannot satisfy the no-slip condition at both cylinders.
We therefore expand the pressure in the form p = 6 1/2 P0 + 6Pl + "'" + 6-1/2 Po(O,_,r,_) + pl(O,_,r,t)
where P0' PI' _2' etc. are pressure eigenfunctions introduced in order that the radial mean flow satisfies the required boundary conditions. However, it 60 follows from (2c) that TO will drive an axial mean flow of order if
Thus we set -0 and -0 in order that the azimuthal and I0 axial mean flows induced by the disturbance should be comparable. If we denote the mean part of W I by wM it follows from (2c) that a2 WM aP--2 ax2 a_ ,
whilst VM, the order 6 azimuthal mean flow again satisfies (5a) so that
The radial mean flow at order 63/2 is now driven by both vM and wM and satisfies the no-slip condition at x = 0,i if We can integrate (14) once to give We now integrate (18) to give In the more general case where the perturbation is not periodic in such a simplification of (14) and (15) is not possible.
CONCLUSION
We have given a self-consistent derivation of the equations governing the evolution of a Taylor vortex flow in the small gap limit. The equations which we have derived differ from those derived previously for the same problem.
Our results for the situation where there is no slow axial variation suggest 
